Investigation of the rate of electron transport in intact cells have been hampered by the lade of permeant electron acceptors. C02, the natural electron acceptor cannot be used since its assimilation and the accompanying 02 evolution depend on ATP formation. Thus, uncouplers which inhibit ATPformation, inhibit C02-assimilation, but not necessarily electron flow.
The one exception, observed many years ago, was benzoquinone, which was shown to serve as a Hill-reagent in whole cells [1] [2] [3] [4] [5] . Most of the other electron acceptors, successfully employed in experi- to changes in the structure of the cell membrane of photosynthetic organisms. These structure changes were assumed to be responsible for the increased permeability observed. 
Methods
Fixation: Porphyridium cruentum, grown in a completely inorganic culture medium 14 was harvested by centrifugation and treated for 3 min (0 °C) with a solution of 10 MM mannitol -30 MM phosphate (pH 7.4), containing 0.08% parabenzoquinone (chlorophyll concentration around 150//g chl/ml). The algae were centrifuged immediately and resuspended in 10 MM mannitol -30 MM phosphate solution (pH 7.4), containing 2 MM ascorbate. Washing was repeated twice, but without ascorbate. Finally the algae were suspended in 0.25 M mannitol -30 MM phosphate (pH 7.4). This preparation could be stored for at least two days at 0 °C without losing photochemical activities. No leaching of phycoerythrin was observed during this time and no morphological damage could be detected by light microscopy.
Assay: Photosynthetic electron flow was followed by measuring oxygen uptake or oxygen production with a Yellow Spring Instruments Clark type oxygen electrode. All reactions were carried out at pH 7.4, at 24 °C with saturating green light (Broad band filter combination, max = 530 nm, half band width 80 nm). Chlorophyll was estimated according to the method of ARNON 15 . It may be mentioned that in benzoquinone fixed Porphyridium, chlorophyll could be extracted by 80% acetone, whereas in non-treated cells it was necessary to keep the algae for 30 sec in boiling water before the chlorophyll could be extracted. This may be considered as further evidence that benzoquinone has an effect on the cell membrane.
Results
Benzoquinone-treated cells of Porphyridium lost their capacity for photosynthetic oxygen evolution when care was taken to wash out the excess benzoquinone (Table I) . Readdition of benzoquinone reinduced oxygen evolution indicating that both the water splitting apparatus and the electron transport system including photosystem II were still intact in such a preparation. The Hill-reaction with benzo- Table III . Electron transport from water to "X" in benzoquinone-treated cells of Porphyridium cruentum. Cells were treated with benzoquinone as described under Methods. The reaction mixture was the same as used in Table I and when added, the following final concentrations were employed: azide, 1 mM; FCCP, 3.6 juu; DCMU, 11 /xm; diquat, 0.1 mM.
hibited by DCMU (Table III) . No stimulation by diquat could be observed, possibly because of a limiting step located before photosystem I. in this preparation was different from that of DPIP.
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